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-H^-*} ^ <=>1» i^-*Rr ^-§--% ^{POLYMER ELECTROLYTE 

FOR LITHIUM-SULFUR BATTERY AND LITHIUM-SULFUR BATTERY COMPRISING SAME} 

5L 1^ ^- ^X|ofl lofl afel- A>ol^ ^ Efl^E ^ 

£ 2fe alJU^l loll 4 si- 3*1 -& ^ ^A]tV * ; «q 

£ 3^ i ^ wim^ i<Hl 4^ ;*fls=l *l*lsl a>o]^ ^ 

^ Eflil |4f ulEfvfl ZL2flH. 
<4> [^tf o]-g- «-o>] 

<5> ^ ^l-g- ji^> ^ °1# i^*Rr sl#-% ^rtb 

3-^*1, iiq- ^MI^-tUtt a>o|s -xg ^o] o.^^ ^« ^ 5Utt 

3*1 -g- ji^> ^ S^Hr sl#-% 3l*Hl ^M^k 

<6> [^Hfl 7l#] 
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<7> #tj] ^7\7}7}$\ t^d^-S 7>*3JI JL-g-^ tfltr A^7> £^ ^7>^>J1 & 

<8> 31*1^ ^^"(Sulfur-Sulfur bond)^: % 7fl<l 

##^3. A>-g-*>JL, 5^32]- <^7>Bl ^r, HL^r Si* ol^- ^ =4? 01,2.0} 

^-^K^^l) S-S s^l^l S^ #^7} #£.*}JL, «>-S-a1(^^a1) s 

^ aj-^7> ^7>^a^ s-S ^<>1 4*1 tfs}--^ ^-§-1- °l-8-«H ^7]^ 

3830mAh/golZL, *M3. *>-§-£] ^ %(S 8 )* ^-f ^£7} 1675mAh/g 

as, ^h^m 7m$\3- #*if^H ^m^i ^.s^h 7K> -o-^-tr #*H4. 

Htr A^S)^ %7fl #^^r ^Hl7> Mi «r^5t-3°J ^ 

*1 5U4. 

<10> ZL5^ 0>3] el#-% A|A|0 S #-g-3Hl ofl^ oj- ^^Olcf. 

, -8-^4 ^3 ^MlSfe ^ ^ -g-^* 4^71 nfl^-olc]-. 
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<i2> o^e-J, tiV^o] nflo. ^ ^ # ^-^o. A>-g-^i tr^ =4* 

°1B7> ^H9«H 4°lt ^ ^HM *l*r€ -f^7> &th 

if-©] 6,329,103 l-HHs^r^ ^^^1 ^-a}o]j= (polymer izable 

alkylene oxide polymer)!- A}-g-tr -H^-*} n]^- s.^ 

5,925,283 Jl^l s|^*r l7fl£] fe3l-*l?r ^s^-oll^l ^ (t>l^> 0 l#^ ^ilH-^^i 

s^7V -f^tt :n-gr*} ^i^M* *H^Kr 

<15> ^ y^o] 4^ AH# ^ s.^ol ^^11- *fl^ *r &tt sl#-% 

^^i-g- ^l^v *ll^Kr 
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6 409] ^a>^-#; -^-71 -g-nfl; ^ Bl#<** X^^r 5L^Rr 

<is> a o v 7] j7^> % %31 W# °1M ^#3. °1 

7>^^ O.S ^ ^ $4^r 21 # ^ ^ Si* ^§".2.3. °]^f- 

<H*1 ^ ##^-§: 31 ^Kr Bl#"% #*1» afl^t* 

<19> ol§> ^xg-g- ^Ml^Tfl 

<20> Bl#"% #*W>M ^ «^5L AV-g-S]^ ^3f2l a}-g-^ol 

uL^-*> ^111 ^rtb ^3°m. ^, ^ ^^1 J7-g-7> #*M^r Sl-g- ^^oflsj. 

<r ^4. ^^1 -H-g-*> ^fl^ ^ 3*1 2^ 3H1 ^l^MM *H 

#Efl3 #sl^ -H-&*> ^sfl^li ^£ ^ji, ^ StJ ^°fl ^ 75 °c 

^je^ih ihn^ ^ihmh^ ^ ^-s-^i sitt € 
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40^1 fty) sj-^rs}-!-^- I», -fM -g-ofls} S^-$t|-. ^IWH, ft 

ft *VM- s^l-iM, o> a ^Bfl^lH, ^^i^sm 

S]^^- ^o> 2 ^efloiH, H^H3.^#em t^o>H^eflolH, 5. 

Bj-*}S>t)-. >^7l r*^^ o>3.€^ 0 lH^: ^ 7fl o^o] ^7l(-0H)# 5>tt (#bH:£ 

tfls)^^ ^A> 7 ] a - ^«7> (tH)B|-)0>3^A> cHl^Efls^ *1^S)JI ( (Pfl 

<23> [s}-^ 1] 

<24> 

CH 2 =C-f-0-(CH z CHO) n -C-C=CH 2 
O 

<25> 2] 
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<26> o d 

Rl f 2 

CH 2=C- jp-OCCHzCH 0) n CH 3 
0 

<27> {^7} #*t<q 1 ^ 2<Hl^i , Ri^r H Sfe Ci *fl*] C 6 ^ M^Hal, n^gr 1 ifl*] 

100,0005] ^^oIji, R 2 ^ H iE^b Ci ifl^l C 6 S1 ^7lolrf) 
<28> M. Jiw-^ ^gflofl^ A o V 7 l 2.^^^ ^ ^^til^. 

10 200 ^>1*> : 1^1 wV^-xj^ji, 40 ^1*1 150 : 1°1 £.t\- w>^-3jw>t^ , 60 tfl*l 

120 : 1°1 7H> ti>^-2]a:>cf. 
<29> a o > 7 ] ^floflo] A>-g-^ol 3_±u] 10Bfl ol§>S. A>-g-^ ^-f^fe, ^ 

S.S. WV^-^l^. A oM ^7) f-B^ f^S} 200Wfll- S^V^- 

^*fl^°l jI**> "|H5|il^E] bb>^M-^( squeeze out) €-*l|3i 0 l & 

<30> ^7) ^Sfl^ -B-71 -g-nflsq- ^^fl^o] i^f-^-g- i^tf. 

<31> #7l -B-71 -g-nflSfe ^ ^llt *>-8-^ ^£ SJU 2ol^ £^ ^-71-g-nfll- A>-g- 

^ 9X^. 2o)^2] ^ -B-71 -g-ffll- AV-g-*}^ ^-f ^ -g-*fl ^w, 

$ -g-nfl ^ el# pfl^r lis -g-nfl ZL-g- ^ ^ 7fl oj^o] ZLf-°lH §>uf -g- 
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% ^it ^-*fl^m ^ -fr# 15^.4 -g- D flS ^£U, ^ -8-nfl 

^ HlAfol^gJ 7>a.l41o]H, -M^ojtr ^ -J^g., ^ 3^#, ofl^Efle 

^tt, *MHb ^tt f^H e)# ^el^^l^l- -8-^1*3 ^ & 

^ -n-^i 15iL4 €• -M S. ^^H, el# iLJE. -g-^ s^l", 

<^l^s 3^#, N, 0, S iEfe ols.o] 2-^-01 ^EflS. Jie] ^> 

^ SEKSolid Electrolyte Interface) ^sHr ^ H o v ^l ^>°1 

# jL^r(cycle efficiency)^ 50% o}^o] _g_ pfls ^<2^tK 
<33> ot^j. ^ -§.ofl^ ^fl^o] *r<lM (xylene), ^°fl^Hl , !h 2-^l^tflB^ 

sH^^, t)*\M ^MjolH, cHll ^i^MB, c]p)l^ oflEfla, 

<34> 7j-<g- ^ ^.pflo] ^^l^o] ofl^ 3JAH11! 3.^^ Hel<=»M^^(hexamethyl 

phosphoric triamide), 7 ^}-^S.^, oHl^MHli, ^i-il^H, 

^r, 3,5-q^l^ ol^rl:, , 2-^1^ 1,4-^, 

^ S£^. 

°lB ^ ^ *r 91^-. °H, Bl#^^ ^5L^ 0.6 2.0M ^ 
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«>^*I*H, 0.7 vflxl 1.6M ^ *>-8-S}^ c13r 

^-§-<3<^ ^-S.7> 0.6M ^3 #£.S.7> ^o}7^ ^tfl^ 

t^^U, 2.0M^- S4*>^ ^-Mfe ^£7> ^7V^H si* 

^ S^o] # ^U] 7l^r -S-°l-§- ^ 

#(trimethylol), BeH ^-ir(triethylol) , B^HS.€#(tripropylol) Hi^^ 

o S *m*H ^3 #B](<HliEfls)(^^)o>3^s)]olB. JEE^r 
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(^Ef)6>Hl^ ^7fl SHA] ^A]7lfe « 0 >^# 1- ^ 5>i tf. 

<42> aV 7 ] (^]Ef)o)-Hl^ t2}ol£SH o>3^A>^-5.5^o]c £ H (d]]b]-)o>3.^a]- 

^>7l 1-g-ofl tfl*H 0.5 vfl*l 5 
<43> ^>7l ^7l #nflS.^ Hel^l^^, ^B^, ^^l^^M^^^, ^ d W«l^#S.^r 

« ^ -^71^71 SEfe ^VH]#, Ur^M-H-g-, *MV3HM#, ^sH-H-g-, 

^>^# ^3 ^7l^7l# A}-g-^- ^ 014. o3 7 ] #nfl^ A>-g-^ ^ 

°>a€^> ^el-ol = ^ tfl*H 1.0 ifl*l 5 ^^>cf. 
<44> # 7 ) «>-§-£- -g-ufl S^fl tr^- -g-pfl^o] ^A]^- ^ ^cf. A}-g-7}W 

^1 ^ mt, urn, *ms.m# ^ ^^sk^, ^HtHi 

<45> 4I-7I til-g-^: ^«>^O.S. -20 100°C, T3>^*>7flfe "5 lfl*l 50°C°lH 
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<46> l-sH^e-fal-M Hl^WHli^ ^*Hr H o v lHH, H^l-Hli^ A> 

^-8- ^-8-^- ^ &tK ^ ^ -IsliiB^fEi^oii tfl^H o.oi tfl*l io ^ 

<47> «^ -g-nfl, ofl» s.Tg M l-^<a, =L^€ ^ *&*j=^ Ej-sf 

tfl^H 0.1 ifl*l 10 ^^^14. ^r£^ 50 200°C, tf}^ s>7fl^ 70 ^fl*l 

150ro]cf. 

< 48 > ^-2-5., t^li^ #Bl#ofl £ ^ ^71^1 5E^r ^^-7> 

-0C(=0)(CH 2 ) n 0C(=0)CH=CH 2 SL^r -0C(CH 2 ) n C(CH 3 )=CH 2 (n£r 1 xfl^l 20^ 34^)*! 

<50> ^- 7 ) g^jy- aV-f-^o] £i=. zl^-O. Ej-^^ i 2 0 a] ^1« 0 V^ ^^71, 

6 tfl*l 20^ y oH^ ^^7l, 1 vfl*l 205] 6H^e.7lS^, 

-0C(O)(CH 2 ) 2 CH 3 , -0(C=0)Ar(^7l>H, Ar£r ^^7l ) , 
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-OC(=0)(CH 2 )nO(CH2)n(CH 3 )(n£: 1 20^ ^<$) , -0(C=0)(CH 2 )nOC(=0)(CH 2 ) n CH 3 (n^r 
1 ifl*l 20^ ^^r^J) iE^cr -0(C=0)CH=CH 2 ^ ?H «>^^. 
<51> ZL <£ <£o]%\ A^-g.^ ^>7l^l #^*Rr ^ o}# 

E].rJ£ tiV^ol ^ff ^#1- ^l-g-*H ^7l» 1it]]s^ 

W. B±t\Q *V-g-^ ol ZL## i^Kr 3^#£: 1 ^fl^l 20^ 

^ ^SK 1 ^!* ^"^ 7>S li^AV g^^, 6 ^} 20^1 y oH^ ^3Z|- 

, E}-^ 1 tR*] 20^ &±.^ 1 ifl*] 20^ °])^l]}^-7) ?fHi;i^ 

<52> HL^r ^Sl<Hl^BflH Sj-#7fl 1H1 7fl^f^l ?1 #3*^1 ^ 

S# ^a^j £aJ #bH^I^ #e)^8r ^71 iiHl^ ^<HH A >-§-«" 
SU^f. ^7] ^ ^ej^l^Efls #5]^ Aj-g-S}-^ ^^Ife §3 iflofl^ «}-§-7lS 

tV^^ ^-S.^ 8*1^, ^31 ^1" 0 1 *1*€ ^ ^Sl«lli^= #^#Sl -g-*fl^3l}- 
^7fSl H7l JIS^H #^ofl^EflS#^#^ ^>7H1 Cfl^fl 1000#% ^~ 

*1 ^7l 11-ofl tflsfl 0.01 tfl*l 101- ol wV^^KK 
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<54> ^7) #nflo) ^7>^ ^741 100 f^-M tflsfl^ 0.001 1 f^^7> 

<55> #71 ^ |E]ol|iEl|2 #3^g- A}-g-^- ^ofl^ ^ ^ <*H i^l = #3 *<=>H , <>} 

<56> Aj-^*1 « 0 >^ #^o11^Efl5 #^<^ ^AV 7 ) ^ ^JU^ (Dll ^)o> 3 ^ 

#El(<HliBfls)(i 1 1lB})o> 3 .^5llolE a ^ Zl f^*fl7> ^2:^4. 
<57> §^(ofl^Efls)(nilB|-)ol.aleflolB^ & d\]3.±r *}7] S)-^ M- 

<58> [5h^^ 3] 
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<59> 




<eo> ^7] {v\]&r)6\3-%*Y iiEflsfil- e}-^ SH-^l #«]^ 1 : 0.01 ^ 

*1 1 : lOOol «>^s>rf. 4>7l (^E]-)o>am^> <^31 jH 2} oV-g-^o] ZLf- 

^ #W]7l- 1 : 0.01 ^-f^m 7}5Z5L7} ^7}5)o] o}£- ^o] # 

^>7ll sH, 1 : 100^- ^*Rr ^-f^xr 7 >51 «V-g-^ ^^S- ^^^1 

<61> J7^7> ^^fl^ Stt t^T 6 40^1 3fA>^-## i^-tb^. °1 4 

#^3*1, ol^ ^ «.«. (? ]^ ^)<?] -C(=0)-0-0-C(=0)-2h -^(^^ 
&)<y Ih^ 6 ^fl*] 40^ ^1 ^ 3^ €sH^7l M-^ ^ flt^. 

<62> i£t> ^>7l 6 vfl^l 40^ ^Ki- 5}-!:^ 2,2'-o}2,o]^^\s.^^s\. ^ o>2: 

#^ 7>i^l ^(N 2 ) tflA] ^^floflo]] tfl^ ^l^ol -f^V C0 2 7j-if ^-^Al7lS.S 51 
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<63> =M JL#-& ^£)^r ^ ^1 ^ X^l ^ 

sq^ ^4 ig^^ ^.^o] o^4. oi ^Efl^ ^ti> 3^ 3 

Bfl* ^tflji^, ^Xjo] 3,7) H^-O] Jji.^ ^-f -g-^ ^ j£^ol ^<3j^ 

^, JL^O] ^ ^ S^^l C^S] X\^Q\ Sl#o] 

<64> ^-7] 6 tfl*] 40^ ^VS(-1-^ ^xfl^<y 3I ]^.A>olC ) ^o. 

sI^aI-oIje., wfl^ 2]^-a>o1h., 3^^-A>olc( m _ toluoyl peroxide), t- 

°1H, 4°liHS^ 3] 4*1 ^^^olS, ^Hl^H 3^a| c^riUlMH, ti)^-(4-t-^- 
°1#^^^3]^-a1 cl7 r ^-Vi]o]H ^ 3,3,5-Hsl^l^«]A>^^ ^^a|-o] ^5. ^ s^^i ^-o. 

<65> ^1-71 4^1-^ ^ #^(oH^Bfls)(^ E })ol- a .^eflolH 100 7l^o_S 

«H 0.3 tfl^l 5 ^^-91 ti}^^. 4^1-^ °<M 0.3 f^-^ Dln>o] 

^-f^lfe ^tm-g-^M *i* r £H, 5 ^*Rr ^-f^ f^*fl3 ^>^1 5f 

£^>7fl 7^ JL^7\ ^M^i^ 71^^ #Ajo] q-UBV^ ^ olcf. 
<66> ^-71 #eK^^Bfle) (tl1 lB|-)o>H^eflolH^ ^^1^1 Jg-g- ^-7V%=^ 300 

ioo,ooo«?l ?H «>^*>4. 
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<67> el*}, £ 51$*} *tf2:SRr u o^^ ^ 

<68> nflE]-3.1ieflolH7ll- ^ Si^sJ- 6 ^H*l 40^ -fM ^Klr^-*^-, ^*fl°-3* 

Jl^V ^sfl^ ^^-g- 

<69> ^-71 _H£A> ^^-§- <>1 -g-*H #*fl^ ^12: 

^ ^5. £U, ^-71 ^#-g- ZLcflS ^H^l -f-^*V ^, tflofl^ ^a]Z] 

<70> ^ Jl^^ A oM *H 7l^ofl Cf-g-, o]-|- ^ 

^ UV Mi ^ *H^L, 71^: Aj-ofl ^ 

#7H ^ *M7> 40 i-fl^l 110°C7> ^^Hi irf w>^-^j$>7ll^ 60 ifl^l 85°C 

7} ^^4. v}<* <M#^£] ^517} 1^ ^Tfl nltiV-§- S.^71- ^o] ^-^-7^ 

¥■ ^Tfl 5]^ ^#<3°1 £-*fl^oj H7 fl ^7}^ &*fl^°] o}9\- 7^0) ^ 

EflS] JL^} A>-§-^ ^^-ofl^- ^1 ^ ^*cHH Aj-7} Jl^Af M] 

<7i> l}HH ^ -i^Rr ^-^lfe, -S-^- ^ °1 

*M ^lStb^-. ^1 70 vfl^l 80°Ci^i 2 
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#7] 4N3M3Sfe #eH^« ^sJeiHEi, 

*M 3f^ Aj)s\z])o)B] l-elHS^^/^el^^^/l-elSS^^ 3# ^e)HEi» a} 

<72> sfr 7 ) <#^°1H -?-7l %(S 8( elemental sulfur), Li 2 Sn(n >1), 

2|-^-# 5£fe #B^[(C 2 S x ) n> <^7HH x=2.5-50, n > 2]» A>-g-^- <^ 

9X^. ^Ht4H #1-^5L^ HL^ £l#/^^m ^4 ^ 3# 

<74> (alin ^ofl i vfl^l 8) 

<?5> «-7>^ 330°] 1-5] (oil^^l ^oUBj-a^eilolHCPEGDMA)!- ^sfl^tl 1M 

LiMSC^CFsW ^l^Hm/l,3-q^-#£(80/20 ^tilH 37>*H 10^- 

J2t>s}g4. o] 7lH^o] Of^ul^ol^w-^SMBKAIBN)!- ^Jl 75°C 

<76> 
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<77> #7] s H M-^-nS 7 A^r S-^H tflwl *I*fl<^ <y=o] 1250% <>l*HMfe- « 

7> S\^3L, 1500% <>l>SHH*r ^S|-7} <&JL $5.7} ^7}^%^ . 

i?1°Jefli ^ #^-4 ^^M^ <#-&<H*\4\ ^H-E# ^r^W- ^4 2.0 

>10- 3 (S/cm)^ -f^tt °l^r 

<79> (^fldfcofl 1 ifl^l 7) 

<so> t^i^lEm^Cdipentaerythritol) e 2# ^ -g-°fl^ 

Efl H 5} H S € E|- Ef Li] 0 1 H #nJl» ^-71 C]^E}oll^Bell-^ 0.01 #^%^ °J=^-S 

50TC*IM *h§-^ ^7l7> » £ -?l-SS^ #7l"S 

21-i- tiV-§-X|^ ^71 S.i^^ ^^6fl ^7fl*Rr 47fl^ ^7l(-0H) cfl^l 
-0C(=0)(CH 2 )50C(=0)CH2=CH 2 S *1«-3JL, 27fl<2} ^a>71(-0H) tfl^l -0C(=0)(CH 2 ) 3 

CH3.5L #eHl^l = ^A>o> a ^eflolH^l s^l-(PEHA)* ££4. 
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<8i> #71 #eHi£fla «jA>o>a^5flolH^l ^tti 1M LiN(S0 2 CF 3 ) 2 7> -g-sfl^ 

^^1^-^m/l, 3-^^^(80/20 ^5qal)ofl ^ZL 10-g-# S«}*>^4. °1 7fl*l 

*fl<?] AIBN# 75°C°\}*] 7>l3rH €3- *h§-* 4^^- ^l^^l^cf. ZL ^ 

4« S 2^1 M-El-ifl^cf. 

<82> IS. 2] 
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<83> ^ 2*11 ^+B|-\fl ^2]- ^-o], cflH] ^sfloflS] <y=o] 3000% °1*H1^^ W 

7> ^ S)<>H ^«fl«5flo-| JL&*}$\ ^^+5L*-B\ BHV^ 2.°]*} 
JL, 4000% <^MH^ ^7} 5\7]±r S\9X^ -H^V^ nflH^^&l UB>7^ 

M-^fe #£-3 ^ ¥^ M-^cf. 

<84> A o V 7 ] ^ofl ! 4 ^ oj£ ^ £ ^ ^^^> 7 1 <^}<^ x^^a. ^Hflo^ Al^O.S 

A 4^ 2.5 >10- 3 (S/cm), ^lS^l 1^ 3.4 >40- 3 (S/cm)^ -f^r^- ^1 -8r *4 
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<85> (alia *\)^c$ 8) : ofl Efl h.(PEGDVE, 240)1- 

<86> o] ^-fafl^- -g-^*}- s^o.^ S.t^ cflw] ^Sfl^ 500-3000%^l t^-^^Tfl 

<87> (wijn^i 1) 

<88> 67.5 ^(elemental sulfur), 11.4 ^% tt^-P , 21.1 € 

^>o]= ti>o]ci^. ^isqH€ -§-°lHH ^ *fi 

2^1-534. °1 £3 el* ^-^^^ ai ^ 3*1*H 3.^-8}^. ^ ^ 

cfA] 50°C^H # o]^- ^Ssrf^cf. 

<89> ^-71 <£^-i: °i °^^t $h ^i^h^i- m^cf. °1 

^flsHHEi $M b]# J:^ -§-^# sHMl* ^«fl^ tf^U -S-^rSt 

-*7l ^«fl^ ^r^S 1M LiN(S0 2 CF 3 ) 2 7f -g-*H^ ^^^-^^1^/1,3-^^^(80/20 
JMJH1) 3*fl^# ^7>^^rf. ^-71 gtiflq ^^* *^1*H e}#-% 3*1(^*1 
#3 -g-^ 838mAh/g)l- ^1^^^^-. 

oo> (wlJU^l 2 vfl^l 7) 

oi> ^^ofl ^og^ s tg^-g- ^<y^> 3* ^si*>ji^ >a-7i «i 

H^l 134 ^-^*>7ll ^ls>£4. A o v 7l Jl^> PEGDMAsq- AIBN-i- 

^>7l 3E 3«fl ^B}-^ a^tfls *l*fl 0 -!H $7}«H 3^ A>-g-^rl-. ^"71 
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•ajsfl #*fl$no.S.ir 1M LiN(S0 2 CF 3 ) 2 7> -%r*m ^^Hm/l,3-t]^-#SK 80/20 Jf^a]) 

-g-6B o. ^^^^ 

<92> ^-71 ylm^l i ifl^l 7^ « 0 >^ *llS£ ^xll- cf^- ^:£o_S f^3*H ^if 

<93> 13} 0.1C y J-3(^*l S3 1.5V) 

<94> 25| 0.2C ^3(^*1 S3: i§7fl -g-^ 120% ^ 2.8V) 

<95> 0.1C #3(^*1 S3 1.5V) 

<96> 33: 0.2C ^3(^*1 S3: *l3fl -g-^sj 120% ^ 2.8V) 

< 97 > o.2C ^3(^*1 S3 1.5V) 

<98> 45) IS]): 0.2C ^3(^*1 S3: ^31 -§-^ 120% 2.8V) 

<99> 0.5C #3(^*1 S3 1.5V) 

<ioo> 52] ol^- : 4s| ^ h>4 

<ioi> [5. 3] 





S^u| ^ m$ (mAh/g) 


0.5C ^ 
(mAh/g) 


0.50 ^ « 
203] 

(mAh/g) 


^ 15| 




PEGDMA 


AIBN 




0.1C 


0.2C 


0.5C 


H]5lofl 1 


10 


0 


0 


1522 


797 


793 


804 


804 


| 877 


109 


H|iH^] 2 


25 




0.01 


1058 


843 


709 


562 


562 


473 


84 


3 


20 




0.01 


1097 


835 


670 


517 


517 


453 


88 


H|5!6|| 4 


15 




0.01 


1099 


839 


647 


500 


I 500 


403 


81 


H|iJl^] 5 


12 




0.01 


918 


750 


499 


437 


437 


340 


78 


B] iEcfl 6 


10 




0.01 


1004 


825 


639 


495 


495 


310 


| 62 


Hlia^l 7 


8 




0.01 


827 


820 


610 


462 


462 


278 


60 
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^>-§-tb A o V 7l ti]57^ 2 vfl^l 72] #*l7} ^°1 "g^l^r ^^-a- iL^^H 
<103> (HlJlofl 8 11) 

<i04> ^gflofl -og^.^ ji^^ ^-§- 2^1r# 3* #7l ^ 

14 ^^sr}7l| ^1^4. ^71 ^-g- S^#^r PEGDMA 4 AIBN^ 

6fl^)l ^Sfl<3]]o.s.^ 1M LiN(S0 2 CF 3 ) 2 7l- -g-«fl€ ^l^Hm/1,3"^ ^-#^(80/20 -¥-^Hl) 

<ios> >5j-7i wlj^^l i vfl^l 4> 6> 8 vflxl no] *H^€ #*1» 0.2C ##(^*1 S 

-£31 -8-^ 120% 2.8V) 2} 0.5C ^(f^l 1.5V) M^S. 1005] 

H ^32f# §>7l S. 4°fl M-El-tfl^rf. 

<106> 4] 





3^*1 


« ^4 






PEGDMA 


AIBN 


HlSofl 8 


30 


1 


0.01 






alS^l 2 


25 


1 


0.01 






tf|J231 3 


20 


1 


0.01 






alHofl 4 


15 


1 


0.01 




Dl^VS). 


a I S<=1| 9 


12.5 


1 


0.01 




Pi Mi-Si- 


alkali 6 


10 


1 


0.01 






alm^l 10 


7.5 


1 


0.01 




»JW 


n]M<H] 11 


5 


1 


0.01 






Hi 51^1 1 


10 


0 


0 


4] all *UH°!j 


: 5-1 ^sj- 
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<io?> Sj-tJ-^-g; wliU^ 2 tfl^l 4, 6, 8 ^1^1 11^ £*\7} #*fl^-g: A>-g-^- 

&«S°fl -H^f ^-°1 ^3°! 5]# S.#2\ ^V^M nfl^-o.^ ^ 

<108> (^A]ofl 1 vfl^ 2) 

<109> PEGDMA tflAl ^-71 -^ofl 1<>1H 7$\3iQ PEHA^r A>-g-^JL, ZL A>-g-^ ^>7l X 5<>fl 

<110> ^-71 ^Al^ 1 ifl^ 2^1 ^11- ^ y o V ^ ^ 

^^>7fl ^o V ^* ^1^4. ^ ^^1- *}7l a 5<=H1 M-^^O.^, tiling \S\ 

^i q-^^cf. 
<m> IS. 5] 





2~ya| | -y-w ^ (mAh/g) 


0.5C 

4 s * 1 

(mAh/g) 


0.5C 

3003} 
(mAh/g) 


}«](%) 


0.5C 

4003} 
(mAh/g) 


^ 1 
S] cfla] 

(%) 




PEHA 


AIBN 




0.1C 


0.2C 


0.5C 


*JAH| i 


60 


1 


0.01 


1347 


796 


762 


708 


708 


398 


56 


358 


51 




30 


1 


0.01 


1264 


724 


651 


563 


563 










a|a<s)| i 


10 


o 


0 


1522 


797 


793 


804 


804 


313 


39 







<ii2> ^-71 JL 5°1H 9X^°], ^*H1 1^1 ^*ti 31*11^ *>-§-^r y l^l l°fl 

^ -f^th 1^ ^Hl 21- tilH*>^, ^Sfl<s3}2} <#o] ^ ^aHI io] 
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<U3> A^H] ijzJ- HlJE^l M- tijm^-ig, ^A]c^l l^- O.IC^- 0.2C<>fl*| -g-^^l U)i2ojl IJlf 

^ wl^}7fl i4^.JL, 0 . 5C^1 ^1 ^ ^2: ^^^14. ^ ^H^H^r 300SH 

Ai 56%S. *}M<$) 1^ 39%^4 17% -f^*hg; 1- ^ ojcf. ^a]^1 i^. 

^ ^ *W-*H 4005)^1^^ 51%S. 3003^ 400s] 7> 

1003 ^tb -g-^ #^ 7 > 5%°fl l:4tb -f^tb ^ SL<^£i=K o} ^jzffe 

°1 ^13^71 n&SLS. o}^- Efl^B ^TL ^ *fl*lltb # 

« H'S 1^1 ^ 

<114> A>o]s. ^ Efl^H ^JL ^, ^71 ^*H1 1 ^ WliE^ IS] ^j-g. ^^1^ 

^-q-^ ^ a>^]^- 5L 1 ^ 5. 2°1] 4^ uj-Eftfl^rf. ^ 400S] ^a]^ o_ 

^ tf^Sl ?l]3?tb ^Efl°"UC£ 1), ^ 3002) aju/ofl io] £.-=^ eJ#ol 

^Aj-^ ^ojCE. 2)^ 1- ^ 
<iis> (-^Al<m 3 6 ^ 1) 

<H6> PEGDMA tflA] <#7] 1°1H ^is^ PEHA^- A>-g-sr>jL, n. A>-g-^# ^ a 6^1 

<117> 
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IS 6] 













#el(oHiEl|s) (B i| 


AIBN 


*!A|6|] 1 


60 




0.01 






-a^lofl 3 


50 




0.01 


«S|-s|M- J^a| 




^A|oj] 4 


40 




0.01 




Dl^-S(- 


ajahi 5 


30 




0.01 




v\W 


-a^H 6 


20 j 




0.01 






2 


10 




0.01 






^-2:^1 1 


5 




0.01 






Hi Soil 1 


10 


0 


0 




5-1 'tfSF 



d\) W 37fl 7fl^£)^cf. o]^ ^ JL*A} j$o] f§ 

^£)<H £^ ^>^>7l nflfo £ 

<119> gc^j. AJaHI 1 *fl*l «laa°fl 131 ^ ^-fr a 6^ UJ-Bl-ifl^Cl-. 2: 

0.2C ^(f^l -£?fl 120% SE^ 2.8V)^ 0.5C ^ 1.5V) 

0.5L 3005] AjAl^^rf. zl ^41- S7|£ 2<H1 M-Ej-ifl&tJ-. 

<120> [s. 7] 







(mAh/g) 


15| 
** 
(mAh/g) 


300s| 
(mAh/g) 




400i| 
(mAh/g) 


41 «1 (ft) 




#elH)i3|s) 

B 


AIBN 




60 


1 


0.01 


838 


1215 


425 


50.7 


383.0 


45.7 


ala 


10 


0 


0 


838 


1351 


313 


37.4 







38-27 



1020030028968 <M ^*>: 2003/6/20 

<122> O]^ ^HHxr ^sfloB _g. n flo} -g-2]ojol 3.7fl ^l^M ^-§- 

^ A^2)-olc 7 ]. BBf^i-f^- -g-^iLS ^ol HTfl 

a*}- ^Sflon _g_ D) ] *}3l7} ^ 37]] ^Ml^M nfl^iLS. ^3^14. 

°l^r ^ f^IL ^ ^ *fl^l^ W« iL^ 1M1 ^ &4. 

<123> -g- JL^} ^*M£r A>o]§ ^ Ipjol afl^ ^ 
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1] 

-§: 3E.^Hr ^l-g- 
2] 

)o>a.^AV o)1a^|5 S ^mE|Jl, (^l^)o>3.^AV iiEfai ^ 

°]B?I s]#-% 3*1-8- i^-7> #*fl;g. 
[^T 1 *. 3] 

*H 2 ^"7] £.i^^ 4 7fl o}^ >-aV 7 1(_oh)1- 
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[$^* 4] 

200 : i<y Ej-g-Jg- ^l-g- 

[^t 1 * 5] 

XI 2 %H1 ^71 ^Sfl^ <#7] S.±v]2] ^ a)-^ f^lS. 40 vfl*| 

150 : 1*1 ^1-8- i-g-*} 
[^T 1 * 6] 

120 : 1*1 Bl#-% ^l-g- JL-g-*} ^«fl^. 
[^t 1 * 7] 

^ ^71, 5 vflxl 20^ U^^r W^7l, 1 tflx] 20 ^Efls 7 l ^ 

8] 

XI 7 %H1 sa«H>H, ^7) tiV-i-^ol nfA -0C(=0)(CH 2 ) 3 CH 3( 

-OC(=0)(CH 2 )nO(CH2)nCH 3 (n^ 1 ifl*] 20^ -0(C=0)(CH 2 )nOC(=0)(CH 2 ) n CH3(n^- 1 

tfl^l 20^1 ^ -0(C=0)CH=CH 2 JL5L ol^^l aJ^S]^ e|^--% 
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[^t 1 * 9] 

*fl 2 Sl^H, #?1 (^l^-) 6 >al# iiEfl = 7} -0C(=0)(CH 2 ) n 0C(=0)CH=CH 2 SE 

-0C(O)(CH 2 )n0C(=0)C(CH3)=CH2(n^- 1 20^ &|-§-% 3*1 -§- Jl^-xj- # 

10] 

*11 l %H1 #7l 2.^*1 ^ 2.^*1 fbfc-^i °W l7fl o].av 
3*1-8- ZL-g-7} 

^1 1 %H1 5a°H, #71 2.2**1 a>H€ 31 ol ofl iHfl s ^el^o] 

#Bl# eMail <^m^l#sl# cl«l^ ^tfls, sn^-i- clo>a^efloiH, 2=^5. 

lell^lB £ ois.^ ^6\]X\ a^s)^ ^o] ^^l-g- JL§-7> #*fl;g. 

12] 

*)1 i %H1 sa«H^, #7l 22**1 ^ *>7i ^-^-^ i vfl^i 2<?1 sl#-% *ui-g- 
[3*«H l] 
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^1 p Z *?1 

CH 2 =C-C-0-(CH 2 CHO) n -C-C=CH 2 
O O 

2] 

CH2=C-jp-0-(CH2CHO) n CH 3 
O 

(^M S}-^ 1 ^ 2<M, H HL^ Ci xfl^l C 6 ^ M7l<>lal f n£r 1 ifl*l 

100,000^ ^^olj L) r 2 ^ h Ci ^fl*l C 6 ^ 

13] 

7} 1 : 0.01 vfl^l 1 : 100^1 e| •§--$■ #*l-g- -H^a} ^*fl^. 
14] 

B)^.A] V]9}^)o)^ t €\o])^X] 3)^A] ^?>^.Vi]o]^, ti]i-(4-t-^-lA>ol3. S ^^)3J)4 
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[3^* 15] 

*ll 1 1H1 $1^*1, ^"71 ^^-#^r ^"71 ioo f^Jfl- 7l§^S 0.3 
16] 

17] 

^ S]#^^r SL^Kr ^i«fl^# ^sfl^ 
18] 
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[^^& 19] 

*fl 15 *<M1 5^1, #7} ^^^5Zf ^-71 ^ Hl#^r f^lS 10 ^4, 

200 o]§> : io] ^ 
20] 

150 : 191 3*1. 
[3^* 21] 

*fl 20 1H ^7} 3*ti^4 ^1-71 #£H^ ^ ^«1^ 60 ifl*l 

120 : 1<?1 3*1. 
22] 

*fl 21 ^} 91°]*], #71 ^-§-^°l ^#°1 1 ^*1 20^ 

W ^±.7} , 6 vfl^l 20^ «c v *^ ^sHr^M , ^i*r 1 vfl^l 202} oiltflsy] ^ 

l 20^1 ofl ^31 5.713.^ = ^oi]Ai ^i^si^ e]#-3§- 3*1. 

231 

^1 22 *cHl #71 el-cl^: SH-^ol <£±- -0C(=0)(CH 2 ) 3 CH 3 , - 

OCCOMrCo^lA-l, Ar^r SE^r ^1^ elsHr^l), -0C(=0)(CH 2 ) n 0(CH 2 ) n 

CH 3 (n£: 1 ^*1 2021 xj^J), -0(C-0)(CH2)nOC(=0)(CH 2 )nCH3(n^r 1 iflxl 20^1 ^<y) 
^ -0(O0)CH=CH 2 il5L o]^o]^\ ^6\]^ Ai^sl^ ^o] 3*1 . 
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24] 

*fl 18 * 0 H1 (^]b]-)6}h^a} -0C(=0)(CH 2 ) n 0C(=0)CH=CH 2 

5E£r -0C(=0)(CH 2 ) n 0C(K))C(CH 3 )=CH 2 (n£r 1 ifl*l 20^ e}-§-% ^1 . 

25] 

li^MH ^ ^^-1- #<>1H -id^fe 3<y 3f--% 

26] 

*fl 17 lH <U<>H, A cM is}7) 1 vfl^l 2^1 

[3?-*w 1] 

CH 2 =C-C-0-(CH 2 CHO) n -C-C=CH 2 

o o 
[s?-*M 2] 

CHe=C-p-O(CH 2 CH0) n CH 3 
O 
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(^7} 1 ^ 2<$*\, Ri^- H EEfe Ci *fl*l C 6 ^ <£Q7)°}3L, 1 ifl*l 

100,000^ ^^rO)ji t R 2 ^ h S^r Ci ifl*l C 6 ^ 

271 

«17> 1 : 0.01 vfl*] 1 : 100*1 . 
28] 

29] 

17 SU^H, <#7] 4<*3-#£ ^7] 100 7l§^.S. 0.3 

30] 
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31] 

*H 17 ^hofl SH-M, ^ % ^i, Li 2 S n (n £1), 7fl#^lS 

(catholyteW -g-*R€ Li 2 Sn(n >1), -R-7l % ^ft £ §eH((C 2 S x ) n : x=2.5 

vfl^] 50, n > 2)3. ^£ ^ # 

*1. 
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